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(54) CnHPTOBO-B03flyiUHblld TOnJlHBHbM 3J1EMEHT 

(57) Pecf)epaT: 

M3o6peTeHMe othocmtch k ooViac™ 

TOnnHBHbJX 3/ieMeHTOB, B MaCTHOCTM K 

cnnpTOBOBbaiAyiUHbiM TonnnBHbiM 3/ieMeHTaM 
(CBT3) m MO)KeT 6biTb ncno/ib30BaHO npn 
npon3BOflCTBe reHepaTopoB Ha ocHOBe 
yK83aHHbix CBT3. ComacHO w3o6pereHnio 
CBT3 coAepacm aHOAHyio Kawepy c 

>KHAKOCTHblM KaTanWTMHeCKH aKTHBHblM aHOAOM, 

B03AyujHyK) KaMepy c KaTaiiMTkmecKM aiCTHBHbiM 
ra30AM4x4>y3H0HHb>iM KaTOAOM, a/ieiapojiMTHyio 
Kawiepy c kmakvim m MeM6paHHbiM 
aneiapojiHTaMu, pacnojiowennyK) Me>KAy 

K3TOAOM M aHOAOM, npM 3T0M B K3MeCTBe 

>KHAKoro sneicrponnTa i/icnonb3yeTca boahwA 
pacTBop menoMM, a b KawecTBe KaTOAHoro 
KaTa/in3aropa ncnorib3yeTcn HennaTMHOBbifi 
KaTannsarop, TonepaHTHbitf no OTHOtueHwo k 
cnnpiy. B KanecTBe Mew6paHHoro 3/ieKrponnTa 
MOKer ncnojibsoBaTbCfl nopucTan MaTpHLja, 
HanpuMep, U3 ac6ecTa, nponmaHHafl menoMHbiM 

SJieKTpOJlHTOM, HJ1H aHHOH006MeHHa« 

MeM6paHa, HanpuMep, H3 nojin6eH3WMMAa30Jia, 
Aon m poB a h ho ro noHawn OH. B KanecTBe KaroAa 
Mower Mcnojib3oaaTbc« AByxcnotfHbifi 
ra30AM(|)4)y3noHHbiti 3neicrpoA c rnAP<x|)nnbHWM 
3anopHbiM c/ioeM, o6pameHHbiM b dopoHy 
3neicrponnTHofi Kaiwepw, h aKTHBHbiM cnoeM, 
o6pau^eHHbiM b dopoHy BosAyuJHotf KaMepu, 
mjim c n>iAPocf)o6HbiM 3anopHbiM c/ioeM, 
oGpau^eHHbiM b dopoHy B03AytiJHow KaMepw, m 
aKTHBHbiM cnoeM, o6pau4eHHbiM b CTopoHy 
sneKTpojwHofi KaMepu. Ahoa Mower cocTOHTb 
M3 aKTMBHoro c/iofl, coAepwamero 3-7 Mac.% 
c})ToporinacTa, m MeM6paHbi Ha ocHOBe 
nonn6eH3MMHAa30/ia, H3 aicrnBHoro cnon, 
coAepwainero 2-7 Mac.% no™6eH3HMHAa3ona, 
m MeM6paHbi Ha ocHOBe nonn6eH3WMHAa3ona, 



H3 nopucrotf HHKeneBOM jieHTw, 3anoriHeHHofi 
nojin6eH3HMMAa3onoM, h aKTMBHoro cjioh, 
coAepKamero 3-7 Mac.% <t>ToporviacTa, M3 
nopwcTofl HHKeneBo^ neHTbi, 3anoriHeHHofl 
nojin5eH3HMHAa3onoM, n aKTMBHoro cno«, 
coAep>KaiAero 2-7 Mac.% nonn6eH3MMHAa3ona, 
win M3 acoecTa, nponmaHHoro 
nojin6eH3HMMAa30JioM, n aKTHBHoro cno«, 
coAep>KaiAero 3-7 Mac.% cfcToponnacTa n 2-7 
Mac.% no/in6eH3MMkiAa3o/ia. B KaMecTBe 
aHOAHoro KaTann3aTopa Mcnonb3yerc« cucieMa 
HHKejib-pyieHM^, a b KaMecTBe KaTOAHoro 
KaTanM3aropa ncnonb3yeTC« oepe6po Ha 
ymepoAHOM HoewTene npn coAep)KaHHM 
cepe6pa 7-18 Mac.%. B KaMecTBe ymepoAHoro 
HOcnTenw Anfl cepe^pflHoro KaTann3aTopa 
MOweT Mcno/ib30BaTbcn ca)Ka nnn rpao>MT c 
yAejibHofl noBepxHocTbK) He MeHee 60-80 
M 2 /r. B K3TOAHOM KaTa/iM3aTope MoryT 
ncnonbsoBaTbcn nupono/iMMepbi ISLt-KOMnjieKCOB 
Ha ymepoAHOM HOCHTene npn coAep«<aHMH 
nupono/inMepa 10-20 Mac.%. B KanecTBe 
ymepoAHoro Hocmena Ana nupononnMepHoro 
KaTanii3aropa MO)KeT ncnojib30BaTbcn caxa nrin 
rpac})MT c yAe/ibHofl noBepxHocTbK) He Hn^<e 
60-80 M 2 /r. B aHOAHOM KaTann3aTope cucTeMbi 
HHKe/ib-pyTeHufl Mo>KeT ncnonb30BaTbCR HMKerib 
PeHew npn cooTHoaieHMH Ni : Al, paBHOM 50:50. 
HnKe/ib PeHen MoxeT AonofiHUTenbHO 
C0Aep>KaTb Ao6aBKy Monn6AeHa npn 
cooTHOiueHMn Ni : Al : Mo, paBHOM 40 : 50 : 
10. AHOAHbifl KarannsaTop MOKer 
AonojiHure/ibHo npoMornpoBaTbcn nnaTMHort. 
CoAep>«aHMe ruiaTMHbi n pyieHun b 3hoahom 
Kaiann3aTope mom&t cocTaanflTb 8-15 Mac.% 
npn coAepxaHMH nnarnHbi 0,08-0,3 Mac.%. 
flnaTHHa m pyTeHiift Moryr npMcyTCTBOBaTb b 
aHOAHOM KarajiM3aTope b bma© KpucTa/i/ioB 
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TpexcnoflHyio CTpyioypy, 
nopucryio ocHOBy, cnofl, 
aneicrpojiMTy, 3ano/iHeHHbiM 
noxin6eH3MMHAa3onoM, m 3CT&BHbifi cnofi, 
coAepacaiUMfl KaTannaaTop m 

no/in6eH3MMtifla30Ji. TexHtmecKWM pe3ynbTaTOM 
M3o6peTeHMfl HBrmeTca noBbtaieHkie 

OCfcC^eKTHBHOCTH M CHVDK6HM6 CTOMMOCTH CBT3. 

25 3.n. cjwibi, 1 mji. 
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(54) AIR-SPIRIT FUEL CELL 

(57) Abstract: 

FIELD: fuel cells; air-spirit fuel cells 
for building generators about them. 
SUBSTANCE: proposed fuel cell has anode 
chamber holding catalyst-active liquid 
anode, air chamber accommodating catalyst- 
active gas-diffusion cathode, electrolytic 
chamber holding liquid and membrane 
electrolytes dispose between cathode and 
anode; aqueous alkali solution is used here 
as liquid electrolyte and non-platinum 
catalyst tolerant to spirit, as cathode 
catalyst. Porous matrix such as asbestos one 
impregnated with alkali electrolyte or 
anion-exchange membrane, for instance that 
made of polybenzimidazole doped with OH ions 
can be used as membrane electrolyte. 
Double-layer gas-diffusion electrode 
incorporating water-absorbing barrier layer 
facing electrolyte chamber and active layer 
facing air chamber or water-repelling 
barrier layer facing air chamber and active 
layer facing electrolyte chamber can be used 
as cathode. Anode can be built of active 
layer incorporating 3*7 mass percent of 
fluoroplastic and polybenzimidazole base 
membrane, of active layer incorporating 2*7 
mass percent of polybenzimidazole and 
polybenzimidazole base membrane, of 
polybenzimidazole filled porous nickel band 
and active layer incorporating 3*7 mass 
percent of fluoroplastic, of 

polybenzimidazole filled porous nickel band 
and active layer incorporating 2*7 mass 
percent of polybenzimidazole, or of 



polybenzimidazole impregnated asbestos and 
active layer incorporating 3*7 mass percent 
of fluoroplastic and 2*7 mass percent of 
polybenzimidazole. Used as anode catalyst is 
nickel-ruthenium system and as cathode 
catalyst, carbon -carried silver with silver 
content of 7 * 18 mass percent. Carbon black 
or graphite of specific surface area of 60 * 80 
m 2 /g can be used as carbon medium for 
silver catalyst. Carbon-carried pyrolized 
polymers of N4 complexes with pyrolized 
polymer content of 10 * 20 mass percent can 
be used as cathode catalyst. Carbon black or 
graphite with specific surface area of 
minimum 60 * 80 m 2 /g can be used here as 
carbon medium. Rhenium nickel can be used in 
anode catalyst of nickel-ruthenium system, 
Ni : Al ratio being 50 : 50. Rhenium nickel 
may include in addition molybdenum dope, Ni 
: Al: Mo ratio being 40 : 50 : 10. Anode 
catalyst can be promoted in addition with 
platinum. Platinum and ruthenium content in 
catalyst may be 8 * 15 mass percent with 
platinum content of 0.08 * 0.3 mass percent. 
Platinum and ruthenium may be contained in 
anode catalyst in the form of Pt-Ru alloy 
crystals measuring 5*7 mm with specific 

surface area of 45 * 60 m 2 /g. Anode can be 
made as three-layer structure incorporating 
porous base, polybenzimidazole filled and 
electrolyte facing layer, and active layer 
incorporating catalyst and 

polybenzimidazole. EFFECT: enhanced 
efficiency and reduced cost of air-spirit 
fuel cell. 26 cl, 1 dwg, 2 ex 
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cnnpTOBo-B03flyiiJHbiM TonnnBHbiM sneMeHTaM 
(CBT3), m MO)KeT 6bJTb M<»^>30BaH0 npn 
nponaBOACTBe reHepaTopo^B^ ocHOBe 
yK33aHHbix CBT3. 

ripeAiuecTByiomHM ypoBeHb tbxhmkm 

H3BecTeH CBT3, coftepxawyift 

KaTannnmecKH aKTHBHwe shoa m iotoa, 
pa3A^/ieHHbje npoTOHnpoBOAfliUMM 
nonnMepHbiM MeM6paHHbiM a/ieicrpoxinTOM (cm. 
naTeHT CQJA 5599638, kji. H 01 M 8/10, 1997). 

HeAOcraTOK AaHHoro CBT3 CBH3aH c 
ncnonb30BaHweM npoTOHnpoBOAflmero 
nonMMepHoro MeM6paHHoro aneiaponnTa, 
KOTopufi Tpe6yeT noAAepacaHMH Bna)KHOc™ 
MeM6paHbi B aaAaHHOM y3KOM A^anasoHe, mto 
orpaHMMUBaer B03Mo>KHOCTb ero 

MCnOflb30BaHHfl. flpM 3TOM Heo6xoAMMO 
npuMeHewne chowhux (tyHKLiMOHanbHbix cxeM, 
o6ecneHMBa»oinMX noAAepwaHiie 3aAaHHotf 
B/ia>KHocrn. KpoMe Toro, Hanvmne 3 Han MTenbHow 
AMc{)ct)y3MM cnnpia nepe3 snejcrponkiTHyK) 
MeM6paHy k KaTOfly cHuwaeT scjx^e kt m b hoct b 
pa6oTbi CBT3 n yMeHbiuaer ero pecypc 3a cneT 
OTpaBneHwn cnwpTOM KaTOAHoro KaTa/iM3aTopa. 

H3 H3BecTHbix CBT3 Han6o;iee 6jw3KHm no 
coBOKynnocTM cymecTBeHHbix npn3HaKOB h 
AocTuraewoMy TexHMMecKOMy pe3ynbTary 
ABrifleTC« CBT3, coAep>Kai4HM anoAHyjo KaMepy 

C WHAKOCTHbIM KaTanHTHMeCKM aKTMBHbIM 

aHOAOM, B03AyniHyio KaMepy c KaTanwTKMecKu 

aKTMBHbIM ra30AM(}Xf)y3HOHHblM KaTOAOM, 
3JieKTpO/lMTHyiO KaMepy C MCMAKHM KMCJlOTHblM H 
MeM6paHHblM 3JieKTpOJlHTaMM (CM. 

Me>KAyHapoAHyio 3a«BKy WO 01/39307, Kn. H 01 
M 8/00, 2001). HeAocTarKOM yKa3aHHoro CBT3 
flB/weTCfl ncnonb30BaHne 
Koppo3MOHHo-aKrnBHoro. pacnonoweHHoro 

Me>KAy KaTOAOM M aHOAOM KKCJIOTHOTO 
3JieKTpOJlMTa, MTO yAOpOWaeT KOHCTpyKlJMK) 

CBT3 M3-3a orpaHHMeHHoro Bbi6opa 
KOHCTpyKl^HOHHblX MaTepwanoB M 

Heo6xoAMMocTn Mcno/ib30BaHMfl KaTa/i n 3a t opo B 
M3 6naropoAHbix MeTa/i/ioB. 

CyiMHocTb M3o6peTeHMfl 

3aAaHetf M3o6peTeHHH HBrmeTC* co3AaHne 
CBT3, o6naAaK>mero bwcokoA 

3C$X$)eKTMB HOCTbK) M HM3KOM CTOHMOCTbKD. 

YKasaHHbi^ TexHMMecKH^ pe3ynbTaT 
AOCTnraeTc« TeM, mto b cnnpTOBO-B03AyujHbitf 
TonnnBHbtfi aneMeHT, coAep>KainnPi aHOAHyio 
KaMepy c whakocthwm KaTannTMMecKH aKTMBHbIM 
aHOAOM, B03AyujHyK) KaMepy c KaTa/iHTkmecKM 

aKTMBHbIM ra3OAHC})0y3MOHHblM KaTOAOM, 

3/ieKTpojinTHyk) KaMepy c >kmakmm h 
MeM6paHHbiM sneKTponnTaMM, pacnonoweHHyio 
Me>KAy KaTOAOM m aHOAOM, cor/iacHo 
M3o6peTeHnio b KawecTBe XHAKoro aneiaponnTa 
ncno/ib3yeTcfl boahwCi pacTBop menoHM, a b 
KanecTae KaTOAHoro KaTajin3aTopa 
ncnorib3yeTCfl HennaTiiHOBbift KaTajiM3aTop, 
TonepaHTHbi^ no oTHouueHwo k cnnpTy. 
npuMeHeHne menoHHoro 3/ieKTpo/iHTa 
no3BoxiHeT ncno^bsoBaTb 6onee 

KOHl^eHTpMpOBaHHyK) CnwpTOBO-BOAflHyiO CMeCb, 

mto noBbiwaeT sjieKTpwHecKue xapaKrepucTKM 
CBT3, oOnerMaeT Bbi6op KOHCTpyKmiOHHbix 
MaTepuiajiOB n AonycKaeT ncnortbsoBaHne 
KaTannsaTopoB H3 He6/iaropoAHbix MeTan/ioB, 
mto yMeHbiuaeT cTOMMocTb CBTs! 
Hcnonb30BaHne HennaTMHOBoro KaTa;iM3aTopa, 
TonepaHTHoro no OTHOLueHMK) k cnnpTy, 
no3BonaeT npeAOTBpaTMTb oTpaB/ieHne 
KaTOAHoro KaTa/iM3aTopa funptyy HAnpyjou^MM 
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l4e/iecoo6pa3Ho, mto6h b KanecTBe 
MeM6paHHoro onevjm^ma ucnonb30Banacb 
nopucTaw MaTpni^a.^BinTaHHaw iA eno ^HbJM 

5 3XieKTpOJlMTOM. klCrOTb30BaHMe yK33aHHO« 
MaTpMl^bi n03BOJlfleT OrpaHMMHTb A^4>4>y3HK> 

cnnpTa ot aHOAa k KdTOAy m npeAOTBpaTMTb 
CHWKeHne xapaKTepucTMK CBT3 M3-3a 
caMopa3pnAa. 
10 Uejiecoo6pa3Ho, mto6w b KanecTBe 
nopMCToft MaTpwjbi ncno/ibsoBanacb 
ac6ecTOBa« MaTpni^a. Ac5ecTOBan MaTpHLja 
ABnweTCfl AOCTynHbiM MaTepnanoM, 
o6naAaioinnM Tpe6yeMbiMn 3HaMeHMflMM 

nopMCTOCTH H CTO^KOCTM B U^eilOMHOM 
15 SJieKTpO^MTe. 

l4e/iecoo6pa3HO, mto6w b KaMecTBe 
MeM6paHHoro sneiapo^nTa ncnojib30Banacb 
aHMOHOo6MeHHafl MeM6paHa. Mcno/ib30BaHMe 
yKa3aHHo« MeM6paHbi no3Bon«eT orpaHUMMTb 
An4xJ)y3n»o cnnpTa ot aHOA3 k KaTOAy n 
npeAOTBpaTHTb cHH)KeHMe yAe^bHbix 
3/ieKTpnMecKHX xapaKTepMCTMK CBT3 H3-3a 
caMopa3pflAa. 

Uenecoo6pa3HO, MTo6bi b KanecTBe 
aHnoHOo6MeHHoii MeM6paHw Mcno/ib30Bajiacb 
MeM6paHa H3 no/in6eH3MMHAa30/ia ( 
AonnpoBaHHoro MOHaMM OH. YKa3aHHafl 
MeMGpaHa o6naAaeT Tpe6yeMWMn 3HaMeHM«Mn 

npOBOAHMOCTH M AHCf)C})y3MOHHblM 

conpoTHB/ieHMeM no OTHoweHwo k nepeHocy 
cnnpTa. 

30 Llexiecoo6pa3Ho, mto6w b KanecTBe KaTOAa 
ncnonb30Ba^cH Aayxcno^Hbi^ 
ra3OAnc})c{)y3H0HHbiM sneiapoA c rHApo(t>vinbHbiM 
3anopHbiM cjioeM, o6pau^eHHbiM b CTopoHy 
GiieKTponnTHofi KaMepw, m aianBHbiM cnoeM, 
o6pau^eHHWM b CTopoHy B03AywHofi KaMepw. 
35 HannMne rnApoct)nnbHoro 3anopHoro oioh 
no3BonfleT ncnonb3osaTb B03Ayx b KaMecTBe 
OKHcriMTenn npn noBwiueHHOM AaBneHnn 6e3 
3aTonxteHii« aKTMBHoro cno« KaTOAa. 

UenecooepasHO, MTo6bi b KaMecTBe KaTOfla 
ncno/ib30BancH AByxcno^HbiM 
ra30AMcf)4)y3H0HHbiR sneiapoA c rnApocpo6HbiM 
3anopHbiM cnoeM, o6paiAeHHbiM b CTopoHy 

B03AyiUHOft KaMepbl, H aKTMBHbIM c/ioeM, 

o6pati4eHHbiM b cropoHy 3JieKTpojinTH0fl 
KaMepw. Ha/iMMMe rnAPOct)o0Horo sanopHoro 

CJIOH nO3B0JTHeT MCnOflb30BaTb B03Ayx B 

KaMecTBe OKVicnuTenB npn a t m occ^ep hom 
AaBJieHtiH 6e3 saTonneHUH aKTHBHoro enow 
KaTOAa. 

L|ejiecoo6pa3HO, MTo6bi aHOA cocto^h M3 
aKTHBHoro enow, coAep>Kau4ero 3-7 Mac.% 
cf)ToponjiacTa, n MeMGpaHbi Ha ocHOBe 
nonn6eH3HMHAa3ona. YKa3aHHbiti cocTaB aHOAa 
oGecneMUBaeT ero onTMManbHbie 

XapaKTepHCTMKM. 

L4enecoo6pa3HO, mto6w aHOA coctoaji M3 
aKTHBHoro crion, coAep>KaiAero 2-7 Mac.% 
nojin6eH3HMMAa3oria, w MeM6paHbi Ha ocHOBe 
nonn6eH3MMHAa3ona. YKasaHHbitf cocTaB aHOAa 
o6ecneMHBaeT ero onTHMaribHue 

XapaKTepMCTMKM. 

l_lenecoo6pa3Ho, MTo6bi aHOA coctohti M3 
nopucTOM HMKeneBoti neHTbi, 3ano/iHeHH0t* 
60 nojin6eH3MMHAa3onoM, m aKTHBHoro enow, 
coAepwamero 3-7 Mac.% 4)ToponnacTa. 
YKasaHHbiM cocTaB aHOAa o6ecneMHBaeT ero 
onTMManbHbie XapaKTepMCTMKM. 

!4enecoo6pa3HO, Mro6bi aHOA coctohji M3 
nopucTo^ H^KeneBoft neHTbi, 3ano/iHeHHofl 
nonn6eH3MMMAa3onoM, m aKTHBHoro cjior, 
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onTMManbHbie xapaKrepucrnKM. 

ac6ecTa, nponnraHHoro nont^BnMMAa3OJi0M, 

n aKTMBHoro cnoR, coflepKainero 3-7 Mac.% 
0ToporuiacTa m 2-7 Mac.% 

nojiki6eH3MMi4A33ona. YKasaHHwCi cocTaB aHOAa 
o6ecneHMBaeT ero onTMManbHbie 

xapaKTepucTMKM. 

Uenecoo6pa3HO, mo6w b KawecTBe 
anoAHoro KaTankiaaTopa ncnonb30Banacb 
cucTeivia HMKe/ib-pyTeHMM. YKasaHHbiB 
KaTaiin3arop no oTHOiueHHK) k oowmho 
ncnonb3yeMbiM Kaiann3aTopaM M3 6naropoflHboc 
MerannoB o6naAaeT HK3Kotf CTOHMOCTbio v\ 
TpeGyeMOM anejcrpoxuMUMecKofi aKTMBHOCTbio no 
OTHOiueHMto k peaKi^MM oKucneHMfl cnupTa. 

l4ejiecoo6pa3HO, mtoGw b KaMecTBe 
HennaTMHOBoro KaTa/in3aTopa Ha KaTOAe 
ncnonb30Banocb cepe6po Ha ymepoAHOM 
HocnTene. YKa3aHHbiM KaTanM3aTop TonepaHTen 
no OTHOujeHnio k cnupiy n ooriaAaeT 

AOCTaTOMHO^ aKTHBHOCTbK) no OTHOliieHHK) K 

peaKMMH BoccraHOBJieHMfl KMcnopoAa. 

L4ejiecoo5pa3Ho f MTOfcbi coAepxaHkie 
cepe6pa Ha Hocmene cocTaBJiano 7-18 Mac.%. 
YKa3aHHoe coAepaoHHe cepe6pa Ha HOCMTene 
HBJiaeTCH onTMMa/ibHbiM An« peaKi^nn 
BoccTaHOBneHMn KMcnopoAa. 

l_lenecoo6pa3HO, MTo6bi b Ka^ecTBe 
ymepoAHoro Hocuren^ Ann cepe6p«Horo 
KaTann3aTopa ncno/ib30Bajiacb cawa una 
rpacpuT c yAe/ibHofl noBepxHocTbio He MeHee 
60-80 M 2 /r. Mcnonb30BaHne HOCHTenw c 
yKa3aHHOii yAenbHofi noBepxHOCTbio no3BonaeT 
oGecnennTb Tpe6yeMbie xapaiaepucTMKM KaTOAa 
npn MMHMManbHOM coas p>Ka hum cepe6pa. 

L4enecoo6pa3HO, hto6w b KaMecTBe 
HennaTMHOBoro KaTaiiM3aTopa ncno/ibsoBanncb 
nnpononnMepbi N 4 -KOMnneKCOB Ha ymepoAHOM 
HocnTene. Hcnonb30BaHne nupono/inMepoB 
no3BonHeT OTKa3aTbCH ot cepe6pa m cHM3HTb 

CTOHMOCTb CBT3. 

L(ejiecoo6pa3HO f moobi coAepxaHne 
nupononniviepa Ha ymepoAHOM HOCMTene 
cocTaB/ifljio 10-20 Mac.%. YKa3aHHoe 
KOJiMMecTBo nupono^MMepa o6ecneMHBaeT 
onTMManbHbie xapaKTepucTMKM KaTOAa. 

L4enecoo6pa3Ho, mo6bi b KanecTBe 
ymepoAHoro Hocniejifl Arm nnpononnMepHoro 
KaTajinsaTopa ncnorib30Banacb caxa nnn 
rpactwr c yAenbHOM noBepxHOCTbK) He Huxe 
60-80 M 2 /r. Hcno/ib30BaHMe yKa3aHHoro 
HOCMTenn nosBonaeT yMeHbiumb KonnMecTBO 
ncnorib3yeMoro KaTann3aropa n o6ecneMMTb 
Tpe6yeMbie xapaKrepMCTMKM. 

UenecooGpasHo, mo6bi b 3hoahom 
KaTann3aTope cucTeMbi HHKenb-pyieHnvi 
ncnonb30BajicH HHKerib PeHea npn 
cooTHOLueHHH Ni:At, paBHOM 50:50. 
Mcnonb30BaHMe yica3aHHoro HMKenfl no3Bon*eT 
o6ecneMHTb TpeoyeMyio aKTMBHocrb aHOAHoro 
KaTann3aTopa. 

L|enecoo6pa3Ho, MTo6bi HMKejib PeHea, 
ncnonb3yeMbi^ b 3hoahom KarajiH3arope, 
AonojiHMTe/ibHo coAepwan AOoaBKy Monu&ASHa 
npn cooTHoaieHnn Ni:A!:Mo, paBHOM 40:50:10. 
flo6aBKa Monn6AeHa CTa6nnn3npyeT pecypcnbie 
xapaKTepwcrMKM aHOAHoro KaTann3aTopa 

l4ejiecoo6pa3HO, mto6w HMKe/ib PeHea, 
Mcnonb3yeMb!^ b 3hoahom KaTa/in3aTope, 
AononHMTeribHo 6wji npoMOTupoeaH nnaTMHOM. 

l4enecoo6pa3HO, Hro6bi HHKenb PeHen c 
Ao6aBKOM MO/iM6AeHa, ncno/ib3yeMbi^ b 



cymecTBeHHO nosbiiuaeT aicniBHOCTb aHOAHoro 
KaTann3aTopa 

14enecoo6pa3HoBW^To6bi coAep>KaHMe 

5 ruiaTMHbi m pyTeHMfl^aHOAHOM Kaianu3aTope 
cocTaBJiflno 8-15 Mac.% npn coAepKaHUM 
nnaTMHbi 0,08«0,3 Mac.%. YKa3aHHbiR cocTaB 
aHOAHoro KaTannsaropa o6ecneMWBaeT 
onTMManbHbie xapaKTepucTMKM. 

10 l4enecoo6pa3HO, mto6w nnaTHHa m pyTeHMft 
npucyTCTBOBann b shoahom Ka Tan H3a rope b 
bma© KpMCTa/inoB crinaBa Pt-Ru pa3MepoM 5-7 
hm m yAenbHOM noBepxHocTbio 45-60 M 2 /r. 
YKa3aHHbie napaMeipu KaTann3aTopa 
o6ecnewMBaK>T Tpe6yeMbie xapaKTepMCTMKM. 

15 l4enecoo6pa3HO, mto6w aHOA HMen 
Tpexcno&HyK) CTpyioypy, BKmoMawiAyio 
nopMCTyio ocHOBy, cjiotf, o6paiAeHHbi« k 
one KTpon MTy , 3anonHeHHbiM 

n0JlM6eH3MMMA33On0M, M aKTHBHbl^ CHOK, 

coAepxaiAMM KaTsuiM3arop m 

20 noriM6eH3MMMAa3on. YKa3aHHan cTpyioypa 
aHOAa ooecneMMBaeT 34>c|)eKTHBHoe OKHcneHMe 
cnMpTa m Tpe6yeMbie xapaKTepMCTMKM . 

npoBeAeHHbifi aHann3 ypoBHfl TexHMKM 
noKa3an, mto 3a«BneHHa« coBOKynHocTb 
cyiAecTBeHHbix npM3HaKOB, ManoHceHHaa b 
0opMyne M3o6peTeHMfl, HeM3BecTHa. 3ro 
no3BonneT CAenaTb bwboa o ee cooTBeTCTBun 

KpMTepMK) "HOBM3Ha". 

Ann npoBepKM cooTBeTCTBM« 3a«BneHHoro 
M3o6peTeHMfl KpMTepnio H M3o6peTaTeribCKMK 
30 yposeHb" npoBeAeH AonoriHMTenbHbirt noncK 
M3BecTHbix TexHMMecKMX peiueHM^ c LtenbK) 
BbJ«BneHn« npM3HaKOB, coBnaAaioiAMX c 
oTnMSMTenbHbiMM ot npoTOTuna npusHaKaMM 
3aflB/teHHoro TexHMMecKoro petueHnn. 
YcTaHoaneHo, wto aaflBneHHoe TexHMMecKoe 
35 petueHMe He cneflyeT hbhum o6pa30M M3 
MSBecTHoro ypoBH« TexHMKH. CneAoaaTenbHo, 
3aflB/ieHHoe M3o6peTeHwe cooTBeTCTByeT 
KpMTepMK) °M3o6peTaTenbCKMM ypoBeHb". 

CyiAHOCTb M3o6peTeHM» noacHfleTCfl 
MepTeKOM m npMMepaMM npaKTMMecKoi^ 
40 peann3ai^MM CBT3. 

Ha sepTe>Ke npeAcraBneH b pa3pe3e CBT3. 

3aflBneHHbi^ CBT3 coAepxMT aHOAHyK) 

KaMepy 1 C >KMAKOCTHblM aHOAOM 2, B03AyiUHyio 
KaMepy 3 c ra30AMC}xf>y3noHHbiM KaTOAOM 4. 

45 AHOAHafl KaMepa 1 OTAeneHa ot B03AyujHO^ 
KaMepw >kmakmm menoHHbiM one KTpon utom 5 m 
MeM6paHHbiM sneKTponnTOM 6, Bbtno/iHeHHbiM 
M3 nopucTOM MeM6paHbi, nponnraHHoft 
sneiapojinTOM, nnn M3 aHMOHOo6MeHHoi* 
MeM^paHbi, AonnpoBaHHort noHaMM OH, 

50 HanpMMep, M3 nonM6eH3MMMAa3ona. 

CBeAeHMfl, noATBep>KAaK)iAMe B03M0)KH0CTb 
ocyiAecTBneHMfl M3o6peTeHMn 

flpMMep 1. KaTOA nMeeT aKTMBHbiM cxiom M3 

CM eCM Ca>KM Afl 100, nDOMOTMpOBaHHOM 

nMpononMMepoM TeTpaMeTOKCM^eHMn 
55 nop4>MpMHa K06axibTa, c cycneH3neM 
4)ToponnacTa b Konn^ecTBe 20 Mac.% no 
cyxoMy BemecTBy. Yi<a3aHHa5i cMecb aKTHBHo^ 
Maccbi b KOJiMHecTBe 40 Mr/cM 2 HaHOCMnacb na 
noAno>KKy KaTOAa mctoaom npeccoBaHMfl npn 
60 AaeneHMM 200 Kr/CM 2 n npn TeMnepaType 

300 °C. AHOA MMeeT aKTMBHbIM CHOM M3 CMeCM 

10 Mac.% Ni:Mo+Ru/Pt(9:1) m 5 Mac.% 
0ToponnacTa. YKa3aHnafl CMecb aKTMBHOfi 
Maccw b KOJiMMecTBe 60 mi7cm 2 HaHOCMnacb Ha 
noAno>KKy mctoaom npeccoBaHMW npM Aaanennn 
100 Kr/cM 2 c nocxieAyioiAMM nporpeBOM b 
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nonM6eH3MMMA93ona ToninMHofl 60 mkm m 
AonnpoBaHa b 6 M KOH. Tom^Kwa sneMeHT c 
yKaaaHHbiMn aHOAOM m ^Btoaom npn 

ncnonb30BaHHM b KanecTBe TonnMBHOtf cm ecu 6 
M KOH m 6 M cnwpTa m pa6oMefi TeivinepaType 
60°C pa3BMBaeT nnoTHOCTb roxa 120 
mA/cm 2 npM HanpfDKeHMM 0,5 B. 

npuMep 2. KaTOA MMeer aKTMBHwfi cnofl M3 
caxM Afl 100, npoMOTMpoBaHHOM 15 Mac.% 
cepe6pa, nonyMeHHoro BocaraHOBneHMeM ero 
cone* c{x3pMajibAeritAOM, m 15 Mac.% 
<t>ToponnacTa. yKa3aHHa« cMecb aKTMBHOM* 
Maccbi b KO/iHHecTBe 30 Mr/cM 2 HaHocunacb Ha 
noAno>KKy MeroAOM npeccoBanafl npn AasneHMH 
200 Kr/CM 2 m TeivinepaType 300°C. Ahoa MMeeT 
aKTHBHbiR cnoft" M3 cMecM 15 Mac.% 
Ni:Mo+Ru/Pt(9:1) m 4 Mac.% 
nonn6eH3HMMAa3ona. YKa3aHHa« CMecb 

aKTMBHOft MaCCbl B KOJIMMeCTBe 80 

Mr/CM 2 HaHocunacb Ha noAno>KKy MeTOAOM 
npeccoBannf? npn AaBneHHM 100 kt/cm. Ha aHOA 
MeTOAOM HaMa3biBaHHH 7,5% pacTBopa 
nonn6eH3HMMAa30/ia HaHeceHa MeM6paHa M3 
nonn6eH3MMHAa3ona TonmMHofi 100 mkm h 
AonnpoBaHa b 6 M KOH. TonnHBHbiB sneMeHT c 
yKasaHHbiMH aHOAOM h KaTOAOM npn 
McnonbsoBaHUM b KaMecTBe Ton/iMBa CMecu 6 M 
KOH MM cnnpTa h pa6oHe8 TeMnepaType 
70 °C pasBMBaeT nnoTHocTb TOKa 80 
mA/cm 2 npn HanpflKeHMM 0,5 B. 

Ha ocHOBaHHki BbitueMsnoweHHoro mcokho 
OAenaTb BbiBOA, mto sawaneHHbiw CBT3 MoweT 
6biTb peann30BaH Ha npaKTwce c AOCTMKeHneM 
sanBneHHoro TexHMMecKoro pe3yjibTaTa, T.e. oh 
coorBeTCTByeT KpMTepnio "npoMbiujneHHafl 

npMMeHUMOCTb". 

OopMyna M3o6peTeHna: 

1 CnwpTOBO-BOSAyUJHblB TOrWMBHblPt 

3/ieMeHT, coAepxaiMnJi aHOAHyio KaMepy c 

XCMAKOCTHbIM KaTa/lMTMHeCKM aKTMBHbJM aHOAOM, 

B03AyuiHyio KaMepy c KaTanMTMnecKM aiaiiBHbiM 
ra3OAMc|)4)y3M0HHbiM KaTOAOM, 3/ieicrpojiHTHyio 
KaMepy c whakmm m Me m6 pa h Hbi m 
ajieiaponnTaMM, pacno/io>KeHHyio Me>KAy 

KaTOAOM M aHOAOM, OTJlHMaiOlUMftCfl TeM, MTO B 

KanecTBe jkhakoto aneiaponnTa Mcnonb3yeTca 
BOAHbiti pacTBop ujenoMM, a b KaqecTBe 
KaTOAHoro KaTanii3aTopa ncnonb3yeTc« 
Hen/iaTMHOBbitf KaTajiM3aTop, TonepaHTHbifl no 
oTHoiueHMio k cnnpTy. 

2. Ton/inBHbivi sneMeHT no n.1, 
OTnma\ou\uftca TeM, mto b KaMecTBe 
MeM6paHHoro sneicrponMTa Mcnonb3yeTca 
nopkiCTaa MaTpMqa, nponnTaHHan menonnbiM 
oneKTponnTOM. 

3. TonnHBHbitf sneMeHT no n.2, 

OTJlHMafOlJUMMCfl TeM, MTO B K3MeCTBe nOpMCTOpt 

MaTpHL^bi ncnonb3yeTCfl ac6ecTOBa« MaTpmja. 

4. Ton/iHBHbitf sneMeHT no n.1, 
omuMaiomiitfcfl TeM, MTO B KaMecTBe 
MeM6paHHoro sneiaponMTa ncnonb3yera 
aHnoHOo6MeHHaq MeM6paHa. 

5. TonnnBHbiM sneMeHT no n.4, 

OTJlMMaKHUMflCH TeM, MTO b KaMecTBe 

aHMOHOo6MeHHow MeM6paHbi Mcnonb3yeTca 
MeM6paHa M3 no/in6eH3HMHAa3ona, 
AonnpOBaHHoro moh9mm OH. 

6. TonnnBHbifi sneMeHT no n.1, 

OT/lHMaK)tMM«C« TeM, MTO B K3HeCTBe K3T0Aa 

ncnonb3yeTCfl AByxcnoMHbifi 
ra30AMcf>4)y3vi0HHbiPi sneiapoA c rnApo4>njibHbiM 
3anopHbiM cnoeM, o6patqeHHbiM b CTopoHy 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



-7- 



7. Ton/iHBHbift aneMeHT no n.1, 
OTnuMafou^M^Cfl TeM^co b KaMecTBe KaTOAa 
McnojibayeTCfl ^^Byxcno«Hbi^ 

ra30AH(|Xt)y3MOHHUfl^1eKTpOA C rMAPO(tX36HblM 

3anopnbiM cnoeM, o6pameHHbiM b cropoHy 
BO^AyiUHo^ KaMepw, m aKTMBHbiM cnoeM, 
o6paineHHbiM b cropoHy aneiapo^nTHoft 
KaMepbi. 

8. TomiMBHbiW sneMeHT no n.1, 

OTJ1MMaK)lHI4tlCfl TeM, MTO aHOA COCTOMT M3 

aKTMBHoro cnofl, coAep>KaiAero 3-7 Mac.% 

4>ToponjiacTa, n MeM6paHbi Ha ocHose 
no/in6eH3HMMAa3ora. 

9. TorviMBHbifi sneMeHT no n.1, 

OTJWMaJOlAMfiCfl TeM, MTO aHOA COCTOUT M3 

aianBHoro cno«, coAepxamero 2-7 Mac.% 
nonn6eH3HMHAa30^a, m MeM6paHbi Ha ocHOBe 
nonH6eH3MMMAa3ona. 

10. TonnnBHbiii sneMeHT no n.1, 

OT/lHMaJOLUMfiCfl TeM, MTO SHOA COCTOUT M3 

nopncTo« HMKeneBoR neHTbi, 3anonHeHHo« 
nonn6eH3MMHAa3onoM, n aKTHBHoro cjioa, 
coAep^aiAero 3-7 Mac.% <})ToporinacTa. 

11. TorinuBHbifl 3/ieMeHT no n.1, 

OTJlUMajOmilfiCfl TeM, MTO aHOA COCTOMT H3 

nopucTo^ HHKe/ieBO^ neHTbi, 3anojiHeHH0i^ 
nonn6eH3MMHAa30JioM, m aKTMBHoro cno«, 
coAep)KaiAero 2-7 Mac.% no/in6eH3MMMAa3ona. 

12. TonnnBHHM sneMeHT no n.1, 

OTJlMMaiOlAMKCfl TeM, MTO aHOA COCTOMT M3 

acOecTa, nponMTaHHoro nonM6eH3MMMAa3o/ioM, 
n aKTMBHoro cnofl, coAepwamero 3-7 Mac.% 
4)Topon/iacTa m 2-7 Mac.% 

nojiM6eH3MMMAa3ona . 

13. TonriMBHbiM 3/ieMeHT no n.1, 
OTJiMMaioiAMMc« TeM, mto b KaMecTBe aHOAHoro 
KaTanM3aTopa Mcnonb3yeTCfl cMCTeMa 
HMKe/ib-pyreHMM. 

14. TonnMBHbiM* sneMeHT no n.1, 
OTnMMaiOlAMMCfl TeM, mto b KaMecTBe 
HennaTMHOBoro KaTanM3aTopa Mcnonb3yeTCfl 
cepe6po Ha yrnepoAHOM HOCMTene. 

15. TonnMBHbiK sneMeHT no n.14, 
OTnMMaioiUMMCfl TeM, mto coAep>KaHMe cepe6pa 
Ha HOCMTene cocraBnfleT 7-18 Mac.%. 

16. TonnMBHbifl sneMeHT no n.14, 
0TnMMaK)iAMi^cfl reM, mto b KaMecTBe 
yrnepoAHoro HOCMTene An« cepe6pflHoro 
KaTanM3aTopa Mcnonb3yeTcn ca>Ka unM rpa0MT c 
yAenbHow noBepxHocrbio He Menee 60-80 M 2 /r. 

17. TonnMBHbift sneMeHT no n.1, 
OTnMMaiou4M«cfl TeM, mto b KaMecTBe 
HennaTMHOBoro KaTanM3aTopa Mcnonb3yK)Tc« 
nMpononMMepbi N 4 -KOMnneKCOB Ha yrnepoAHOM 
HOCMTene. 

18. TonnMBHbifi 3neMeHT no n.1 7, 
OTnMMaiotAMflcfl TeM, mto coAep)KaHMe 
nMpononMMepa Ha yrnepoAHOM HOCMTene 
cocTasnseT 10-20 Mac.%. 

19. TonnMBHbifi sneMeHT no n.1 7, 
OTnMMaKDi^M^cn TeM, mto b KaMecTBe 
yrnepoAHoro HOCMTene Anfl nMpononMMepHoro 
KaTanM3aTopa Mcnonb3yeTc« ca)Ka wnM rpa4)MT c 
yAenbHOM noBepxHocrbio He HMJKe 60-80 M 2 /r. 

20. TonnMBHbi^ sneMeHT no n.1 3, 

OTnMHaiOlUMtfCfl TeM, MTO B aHOAHOM 

KaTanM3aTope cMCTeMw HMKenb-pynreHMM 
Mcnonb3yeTca HMKenb PeHew npM cooTHOiueHMM 
Ni : Al, paBHOM 50 : 50. 

21. TonnMBHbitf sneMeHT no n.20, 
0TnMMaK)U4M«cfl TeM, mto HMKenb PeHen, 
Mcnonb3yeMbifi b aHOAHOM KaTanM3aTope, 
AononHMTenbHO coAep>KMT Ao6aBKy MonM6Aena 
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ii. iorviHBHbifl 3/ieMGHT no n.20, 

ncnojib3yeMbifl b aHOAHo^M^TariM3aTope, 

AononHMTenbHO npoMOTMpyeTcMKaTHHoB. 

23. Ton/iHBHbifl 3/ieMeHT no n.21, 
OT/iHMaioinnRcfl TeM, mto HHKenb PeHea c 
Ao6aBKoR Monn6AeHa, McnojibayeMbii* b 
aHOAHOM KaTajiM3aTope f Aono/iHMTe/ibHo 
npoMOTupoBaH nnaTMHOM. 

24. TonnnBHbifi aneMeHT no n.22 win 23, 
0TJinMaK)inn«cfl TeM, mto coAepxcaHkie nnaTHHw 
m pyTeHMn b aHOAHOM KaTann3aTope cocraB/iaeT 
8-15 Mac.% npw coAepwaHMi nnaTMHbi 0,08-0,3 



nn.22-24, oTJMMaioiuMflcfl TeM, mto ruiaTMHa m 
pyTeHU* npticyi^^oT b aHOAHOM 
Karann3aTope b BH/^BtcTajinoB cnnaBa Pt-Ru 
5 pa3MepoM 5-7 hm I^jejibHotf noBepxHOCTbio 
45-60 M 2 /r. 

26. ToruiMBHbift 3/ieMeHT no n.13, 
OTHMMaiomn^cfl TeM, MTO aHOA MMeeT 
Tpexcno^HyK) cTpyioypy, BKniOMawmyK) 
10 nopwcTyio ocHOBy, cnofl, o6pameHHbifl k 
oneKTponwTy, 3anoriHeHHbiM 
nonn6en3MMMA33onoM , m aKTHBHbifl cnofl, 
coAepwamuB KaTann3aTop m 

nonn6eH3MMHAa30Ji. 
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